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PREFACE 


This volume celebrates the 20th anniversary of the first application of superconducting mag¬ 
netic field sensors to biomagnetism by providing a comprehensive survey of advances in biomag¬ 
netic research worldwide. "Biomagnetism" is the investigation of biological processes as reflected 
by accompanying magnetic fields. It embraces basic and clinical research, as well as applications in 
medicine and occupational health. The contents of this book are the proceedings of the 7th Interna¬ 
tional Conference on Biomagnetism, held from August 13 through 18, 1989, at New York Univer¬ 
sity - in the heart of the Greenwich Village area of Manhattan. Topics include studies of the brain, 
heart, liver, lungs, muscle, tissue in vitro , advances in instrumentation, development of theory, and 
related topics. 

Interdisciplinary in emphasis, this presentation begins with a set of tutorials by five outstand¬ 
ing professors: John Wikswo, Toivo Katila, Gian Luca Romani, Gerhard Stroink, and Stephen 
Swithenby. These tutorials were especially prepared to serve as an introduction for readers who are 
relatively new to the subject. They are followed by three presentations that mark the 20th anniver¬ 
sary of the first application of a SQUID sensor to biomagnetism (the acronyn SQUID is shorthand 
for superconducting gwantum interference device). Articles by James Zimmerman and Edgar Edel- 
sack look back to the catalytic process that affected a marriage between Zimmerman’s SQUID and 
David Cohen’s magnetically shielded room. The accomplishment of these three pioneers in record¬ 
ing the extremely weak magnetic field of the heart with great clarity stimulated international interest 
in biomagnetic phenomena. Roger Koch follows this retrospective with his own prospective by 
describing recent dramatic advances in the development of SQUIDs that work at much higher tem¬ 
peratures than conventional ones. With a ’’high T c SQUID” liquid helium can be replaced as a 
coolant by a small-scale refrigerator that cycles gaseous nitrogen. Some benefits are small size, 
simplicity in refrigeration, versatile configurations for sensor arrays, and reduced cost. Recent tech¬ 
nological achievements provide substance to the prediction that the next 20 years will yield mani¬ 
fold advances in biomagnetic applications, perhaps even the introduction of a "personal SQUID" 
whose versatility would be analogous to the personal computer’s. 

The major emphasis of this volume are 11 invited and 172 contributed articles, which are 
grouped according to specialized topics. Three major advances are revealed. Most dramatic is the 
unveiling of newly developed large arrays of magnetic sensors - some commercial and others in 
research laboratories - which can sample simultaneously a field pattern from many more positions 
than was previously possible. They substantially speed data acquisition and provide greatly 
enhanced recording quality. The second advance is in techniques for deducing information about 
the distributed nature of underlying current patterns. To date, interest has been nearly exclusively 
directed toward a single localized patch of activity, for example in the heart or brain. Going hand in 
hand with these developments is the third advancement: graphics that begin to portray the time 
evolution of widespread patterns of electrical current. Thus the inteiplay is revealed of distributed 
biological activity, as in several separate regions of the brain. Emphasis in biomagnetism is advanc¬ 
ing from the study of single, isolated events to an appreciation for the ensemble of activity. 

A conference for four hundred participants can be a success only by virtue of dedicated contri¬ 
butions from many individuals. Selection of invited presentations and supervision of referees for all 
of the presentations was the responsibility of the Program Committee. Marc Hoke, Makoto Kotani, 
and Gerhard Stroink were Chairmen of the European, Asian, and American Sections, respectively, 
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and are Co-Editors of this volume. They and members of the Program Committee ensured that con¬ 
tributions were scrutinized by at least two peer reviewers, thus setting a high standard for accep¬ 
tance. Members of the Program Committee, Advisory Committee, and Organizing Committee are 
listed after this preface. Jia-Zhu Wang deserves special acknowledgement for helping with the edi¬ 
torial preparation of this volume. We wish to thank as well our many colleagues at New York 
University, in particular Robert Kivetz and Michelle Gaillard for invaluable administrative help and 
the assistance of their staffs with local arrangements; Sek Lien for his talented contributions to 
design and graphics of conference publications and John Yadrick for overall guidance; and espe¬ 
cially the Neuromagnetism Group at NYU, which put heart and soul into a great effort to make this 
conference the acknowledged success it was. 

We .as Co-Chairmen wish to thank especially the six Sponsors of the conference, whose con¬ 
tributions were essential for attaining the highest quality for all the presentations that are set forth in 
this book. 


Samuel J. Williamson 
Lloyd Kaufman 


Co-Chairmen 
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